performed by using a SP300 Bio-Logic potentiostat/galvanostat. A standard three-electrode electrochemical cell was used. Potentials were referred to a saturated calomel electrode as internal reference. All potentials are quoted relative to SCE. The working electrode was a glassy carbon disk and the auxiliary electrode was a Pt wire. In all the experiments the scan rate was 100 mV . s -1
Synthesis of the ligand py-NDI
Compound 2 (582 mg, 1.53 mmol, 1.0 eq) was dissolved in 25 mL of dry DMF under argon. The solution was heated at 120°C during 15min. (4-aminomethyl)-pyridine 1 (332 mg, 3.07 mmol, 2.0 eq) in dry DMF (5 mL) was added dropwise in the reaction mixture (over 10 min). The solution was stirred at 95°C overnight. The solvent was removed by evaporation and the residue taken up in dichloromethane.
The organic layer was washed with distilled water (5x), dried over anhydrous MgSO4, filtered and concentrated under reduced pressure. The resulting product was purified by column chromatography 
Fabrication of solar cell
Conductive glass substrates (F-doped SnO2, purchased from Pilkington (TEC15, sheet resistance 15 Ω/square) were successively cleaned by sonication in soapy water, then ethanol for 10 min before being fired at 450 °C for 30 min. Once cooled down to room temperature, FTO plates were rinsed with ethanol and dried in ambient air. The PbS quantum dots were prepared according to the procedure previously reported. [2, 3] NiO dense layer were prepared by spin-coating a nickel acetate (0.5M) with (0.5M) ethanolamine in methoxyethanol solution at 2000 rpm, 30s followed by thermal treatment at 500°C, 0.5h. Thickness of NiO dense layer (30±5nm). Then, NiO mesoporous layer deposited on this layer by screen-printing by using a commercial semiautomatic screen printer. The NiO screen-printing paste was produced by 
